We present new estimates of the British industrial unemployment rate for , which improve on the Board of Trade's prior estimates. We use similar sources, but our series includes additional industrial sectors, allows for short-time working, and aggregates the various sectors using appropriate labor-force weights from the census. The resulting index suggests a rate of industrial unemployment that was generally higher, but less volatile, than the board's index. We then adjust our series to an economywide basis, and construct a consistent time series of overall unemployment for T he Board of Trade's unemployment series for the period 1860-1913 has been widely used by economists and economic historians to evaluate the labor-market implications of economic fluctuations in the half-century before the First World War. However, many contemporaries and historians have noted that the index has serious shortcomings that limit its usefulness as a measure of unemployment at any point in time. The Board of Trade index was constructed from data reported by trade unions that administered benefit schemes for their unemployed members. It was based on a relatively small, nonrandom sample of industrial workers, and it excluded those in sectors of the economy that were not unionized or in which unions did not offer unemployment benefits. Moreover, in constructing an aggregate unemployment rate the Board of Trade weighted the individual unions included 
T he Board of Trade's unemployment series for the period 1860-1913 has been widely used by economists and economic historians to evaluate the labor-market implications of economic fluctuations in the half-century before the First World War. However, many contemporaries and historians have noted that the index has serious shortcomings that limit its usefulness as a measure of unemployment at any point in time. The Board of Trade index was constructed from data reported by trade unions that administered benefit schemes for their unemployed members. It was based on a relatively small, nonrandom sample of industrial workers, and it excluded those in sectors of the economy that were not unionized or in which unions did not offer unemployment benefits. Moreover, in constructing an aggregate unemployment rate the Board of Trade weighted the individual unions included in the index by their membership rather than by the size of the labor force in the industries they represented.
In this article we provide a new index of unemployment. Our index relies chiefly on trade-union records, but it also incorporates other information where possible, in order to include sectors of the economy for which tradeunion unemployment data are not available. It reweights the component trades with appropriate labor-force weights obtained from the decennial census. We construct versions of the index that include a measure of unemployment for unskilled general laborers, and also a measure of the loss of employment through short-time working, which was common in certain major industries. Finally, we use post-1919 data to adjust our unemployment series, which covers only the industrial sector, to an economywide basis. On this basis we derive a consistent unemployment series for the entire period . Our results support the views of critics who maintained that the Board of Trade series underestimated the level of unemployment in industry.
] The results also support another criticism of the board's index: that it exaggerates the extent of fluctuations in unemployment. In this respect our results parallel those of Christina Romer and David Weir, who have found that the American labor market was more stable in this era than previous estimates suggested. 2 
THE EXISTING INDEX OF UNEMPLOYMENT
In 1888 the Labour Bureau of the Board of Trade began reporting a monthly (and annual) unemployment index, calculated from information supplied to it by trade unions. Several additional unions were included in the index in 1893 by the newly formed Labour Department, and the monthly estimates were published in the Labour Gazette, This annual unemployment series was extended back to 1860 in British and Foreign Trade and Industrial Conditions (1905) .
Two types of data were used in constructing the index. For those unions that reported the number of members in receipt of unemployment benefits each month, an unemployment rate was calculated by dividing the number receiving benefits by the total number of union members. Some unions, particularly before 1888, reported only annual expenditures on unemployment benefits. For these unions, the Board of Trade calculated the average unemployment rate over the year using the expenditure on unemployment benefits per member of the union. The answer to the first question varies somewhat across trade unions. For most unions, there was a maximum number of consecutive weeks that an unemployed member could collect unemployment benefits, and in some unions benefits could be collected only for a certain number of weeks per calendar year. In unions with limited availability of benefits, members who suffered prolonged spells of unemployment would cease to be eligible for assistance, and might not be included in the unions' reported number of unemployed members. In such unions the reported unemployment rate might tend to underestimate the true percentage unemployed, especially in years of high unemployment. William Beveridge maintained that the possible underestimation of unemployment was "almost certainly inconsiderable," because most unions set the maximum duration of benefits high enough so that at any time only a very small share of their unemployed members had exhausted their benefits. In addition, most unions required members who had exhausted their benefits to continue to register daily with their branch office-and it was in their interests to do so, because the branch office functioned as a labor exchange.
With regard to the second question, the Board of Trade maintained that for most industries the available trade-union unemployment rate was an accurate measure of unemployment throughout the industry. Llewellyn Smith, the Commissioner of Labour in the Board of Trade, gave the opinion that "you do not need to cover a very large proportion of a trade in order to get a fairly representative [unemployment] figure, provided, of course, your sample is chosen at random, and that there are not any peculiarities about your sample that mark it off from the rest of the trade." He concluded that "within the limits of the particular industry to which the percentage applies with certain reservations, I think it is a good measure."
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In some industries, however, the union data were not representative. Coal mining and textiles present special problems. In both industries, declines in labor demand typically were met by short-time working rather than by layoffs. Workers on short time seldom were eligible for benefits, and would not be counted as unemployed by those unions that reported numbers receiving benefits to the Board of Trade. The recorded unemployment rates for coal miners and textile workers therefore significantly underestimated fluctuations in employment
The major shortcoming of the trade-union index, as is widely acknowledged, is that the unions included did not provide a representative sample of the industrial workforce. In the original series produced by the Board of Trade, the implicit labor-force weights were those of the membership of the reporting unions. Industries in which a large share of the workforce were members of trade unions that provided unemployment benefits were overrepresented in the index, whereas industries in which few workers were union members-or whose unions did not provide unemployment benefits-were underrepresented (or, in some cases, not represented at all). In practice, this meant that unions in engineering, shipbuilding, and metals were highly overrepresented in the index; they accounted for about 60 percent of the membership of reporting unions in the 1870s, though falling to 39 percent in 1913.
9 These were among the most cyclically volatile of all trades, so it is no accident that most unions in these trades provided unemployment benefits to their members. On the other hand, textiles, clothing and footwear, and railway service were underrepresented, at least in the years 8 S. C. on Distress from Want of Employment, Third Report, minutes of evidence, Pari Papers (1895, IX), Q. 4557, 4564, pp. 50-51. It is of course possible that unionized craftsmen were either more or less susceptible to unemployment than nonunionized craftsmen in the same trade. In her questioning of Wilson Fox before the Royal Commission on the Poor Laws, Beatrice Webb suggested that union members had more regular employment than nonunion workers. Wilson Fox replied that because nonunion workers might accept work at lower wages than would union members, nonunion craftsmen might have lower unemployment rates than unionized craftsmen. He concluded that it was not possible to determine whether unionized craftsmen were more or less susceptible to unemployment than were nonunionized craftsmen. 
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Despite the known flaws in the composition of the unemployment index, the Board of Trade regarded it as a useful indicator of cyclical fluctuations in the labor market. Llewellyn Smith maintained that the Labour Department was mainly interested in finding "an index number that will always move in the right direction, that is, will always go up when employment is worse and go down when employment is better." He held that the trade-union unemployment series did just that, affording "a very sensitive barometer" of cyclical fluctuations in the labor market, although "the fluctuations ... would be exaggerated in our index number." 14 Feinstein (National Income, p. 225) observed that "for most of the period it does not appear to be possible to make any statistical assessment of the possible under-or overstatement involved in the use of the trade union series as a measure of the general unemployment rate. In relation to such stable industries as the railways... it will undoubtedly be too high, in relation to unskilled and casual workers it would be too low; and the net effect-which would probably vary over different phases of the trade cycle-is uncertain." 15 The series is presented in Feinstein, National Income, 
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We constructed sectoral unemployment rates by combining the individual unions' unemployment series using fixed weights. For example, the weight given to the Amalgamated Engineers in the engineering series remains constant over time, rather than fluctuating with changes in membership. In sectors where unions represented well-defined trades, such as the building trades, we assigned weights to each union based on labor-force data from the 1901 census. In sectors where more than one union represented similar workers, or where it was not possible to determine appropriate labor-force weights (such as woodworking and furnishing), we assigned weights to each union based on its membership in 1901.
In order to avoid the potential biases caused by changes over time in the composition of the unemployment index, we include in our series only those unions for which data are available for nearly the entire period unions with 834,000 members, whereas our unions represented 524,000 workers.
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A detailed discussion of the construction of the trade-union unemployment series for each of these nine sectors is given in Appendix 1. Here we shall only comment briefly on two of them. The unemployment series for the building trades was constructed using data from four unions: the Amalgamated Carpenters and Joiners, the Operative Plumbers, the Operative Bricklayers, and the Operative Plasterers. The Board of Trade index included data only for carpenters and joiners and, from 1902 on, plumbers. However, many critics of the board's index maintained that bricklayers and plasterers had higher seasonal unemployment rates than did carpenters and plumbers. The Operative Bricklayers and Operative Plasterers unions paid unemployment benefits only to members who were traveling in search of work. 19 Although it is not possible to construct an unemployment rate from these data, so long as the benefit policies did not change, a time series of expenditures should yield a good measure of changes in the level of unemployment. For both unions we benchmarked the unemployment rate at 5.0 percent in 1911 (i.e., at the unemployment rate for carpenters, joiners, and plumbers).
The unemployment series for clothing and footwear was constructed using data from the Amalgamated Tailors and the Boot and Shoe Operatives. Unfortunately, the Amalgamated Tailors, while a large craft union, was representative only of employment conditions in bespoke tailoring. The majority of tailors were employed in the wholesale clothing trade, which was largely unorganized and for which no data are available. 20 Our series for clothing therefore almost certainly underestimates the unemployment rate for the industry as a whole.
NEW SERIES BASED ON NONUNION SOURCES
There are three important sectors for which trade-union data are either unavailable or unrepresentative of the sector as a whole: mining, textiles, and transport. For each sector we used series for (or closely related to) employment to infer unemployment rates. Each of these sectors also exhibited 18 In 1912 the 22 unions included in our index had on average 23,818 members; the 368 unions included in the Board of Trade index but not in our index had on average 842 members. Furthermore, it should be noted that we use trade-union data to estimate unemployment for only nine of our 13 sectors. Several of the unions included in the Board of Trade index are in mining and textiles, sectors for which we use alternative sources to construct unemployment rates. Our sectoral unemployment rates, generated from a small number of large unions, are quite similar to those reported by the Board of Trade from a much larger number of unions (see footnote 50). 19 The Operative Bricklayers paid Is. 6d. per day (9s. per week) to unemployed members traveling in search of work. The maximum duration of benefits was eight weeks. The Operative Plasterers also paid Is. 6d. per day in traveling benefits, though for a maximum duration of 14 weeks. 20 Clegg, Fox, and Thompson, History, p. 33. some element of underemployment or short-time working, which should be taken into account when estimating unemployment rates. Given a time series for employment, we used a simple model to generate a series for the labor force, and then used these two series to derive an unemployment series. 21 We generated a labor-force series using the following model
where L is the labor force and E is employment. The labor force in any given year is a geometric average of the previous year's labor force and current employment, plus a constant. This can be expressed in terms of the log of the employment rate as follows
The employment rate is generated from its own lagged value and the rate of change in the number employed. This is the equation we use to generate the unemployment rate, working recursively and making assumptions about the values of a and /?. The parameter /? represents the degree of persistence in the labor force; for a given /?, tf determines the long-run average unemployment rate. Based on indirect estimates for outmigration of agricultural laborers, we assumed a value of/?= 0.67 for each sector in the calculations that follow. 22 We experimented with different values for a\ for each sector we chose a value for a which yielded unemployment rates for 1912/13 that corresponded to unemployment rates obtained from the Labour Gazette.
Mining and Quarrying
Although coal mining was heavily unionized by the 1870s, few unions offered unemployment benefits before the 1890s. Fortunately, we have another source for employment: the returns of the Inspectors of Mines on the 21 While it would be possible to obtain a measure of the labor force by interpolating between census benchmarks, the census figures do not match closely with the coverage of our employment proxies. Furthermore, movements in the labor force would to some degree reflect labor market conditions and would not be well represented by simple interpolations between decadal benchmarks.
22 Equation 1 can be transformed into a simple migration model by rearranging as follows m t = log(V4-,) = «//?+ (1-P)ip\og(E t IL t )
where migration m reflects the change in the labor force and is driven by the employment rate, E/L. Thus the rate of growth of the labor force depends on the "Todaro" elasticity (1 -ft) I (5. We have no direct estimates of this elasticity, but indirect estimates of rural-urban migration suggest that it is of the order of 0.2 to 0.3 (Boyer and Hatton, "Migration and Labour Market Integration," p. 722). Intersectoral migration among nonagricultural sectors would be considerably higher than this; we therefore adopt a value for (1 -ft)/J3of 0.5, which implies ft-0.67.
number of wage earners "ordinarily employed." 23 In order to generate an unemployment series we set the parameters at #= 0.035 and j3= 0.67, and the starting value for unemployment in the simulation at 3.4 percent in 1860. This gives an average unemployment rate of 5.9 percent for the period . The model generates extreme values for the unemployment rate of less than 1 percent in the boom years of 1872-1874 and 1891/92, and over 10 percent in the slump of 1877-1880. Over the last 20 years of the period the fluctuations are somewhat milder, with unemployment ranging between 2.5 percent in 1908 and 8.9 percent in 1897. Our estimates of the labor force, particularly during the wide swings of the 1870s, are consistent with the qualitative literature.
24 Fluctuations in unemployment would have been massively exaggerated if the labor force had been derived from the simple interpolation of census benchmarks.
25
Mining was one of the industries where wide fluctuations in demand for labor were accommodated largely by short-time working.
26 In order to take account of short time, we used the Board of Trade's figures for the average number of days per week the mines were open for 1895-1913, and extrapolated back to 1870 using a similar series for Northumberland and Durham. An index of actual days to potential days worked was obtained by dividing actual days by 5.5. 27 The index of short time was multiplied by employment, and the adjusted figure divided by the labor force to give a value of unemployment including short time. 23 Mitchell, Economic Development, pp. 103-04. These figures most likely reflect the numbers employed on the last payday of the year-typically a period of peak employment. Firms were not required to submit employment information until 1873. To allow for the incompleteness of the returns in the years when they were voluntary, we raise the pre-1873 figures by 20 percent. 24 For example, Mitchell (Economic Development, p. 119) contends that "it is entirely to the boom peaking in 1873 that the large inflow of workers from outside the colliery community in the period 1871 -1880 has to be attributed. In the rest of the decade, the numbers employed fell, and many of those who came into the mines went out again." 25 For comparison we constructed an alternative unemployment rate (excluding short time) using a labor-force estimate interpolated between census benchmarks, and setting the minimum unemployment rate (in 1874) to zero. This gives unemployment rates of 17.7 percent in 1870,1.8 percent in 1875, and 16.7 percent in 1880. By contrast our unemployment rate is 6.6 percent in 1870,4.4 percent in 1875, and 10.5 percent in 1880.
We also conducted some sensitivity tests, using different values of/?, and adjusting tf such that the unemployment rate was always the same value in 1913. Setting/?to 0.75 and 0.85 respectively yielded mean unemployment rates of 6.6 percent and 8.1 percent and coefficients of variation of 0.60 and 0.60, as compared to the mean of 5.9 percent and coefficient of variation of 0.55 using our favored parameter of 0.67. Naturally, greater persistence leads to slightly higher volatility. 
Textiles: Cotton, Woolen, and Worsted
Most textile unions offered little in the way of unemployment benefits, largely because of the practice of short-time working. 28 We have no direct measure of employment for either cotton or woolen textiles for the whole period, but estimates can be derived from data for raw cotton consumption and raw wool consumption.
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Given the practice of short-time working, fluctuations in employment should have been less than proportional to fluctuations in raw-material consumption. Data for both employment and raw-material consumption exist for the years 1904-1913, which allow us to estimate the relationship Alog£, = y£Ao%Q t
where Q is raw material consumption. 30 The regressions yielded coefficients for y of 0.2 for cotton and 0.3 for woolen and worsted, which we used to construct Alog E in Equation 2 above; a is set to 0.01 for cotton and 0.015 for woolen and worsted, and (5 = 0.67 in both cases. This gives average unemployment rates of 2.2 percent for cotton and 3.8 percent for woolen and worsted.
31 Based on evidence from S. J. Chapman and H. M. Hallsworth, we assume that including short-time work raises unemployment in cotton by a factor of three, and in woolen and worsted by a factor of two. 32 This implies that in both sectors the elasticity of hours with respect to raw-material consumption would be about 0.6.
Transport
We developed proxies for unemployment for two of the three main transport sectors, namely railways and docks. 33 measures of activity but no direct measures of employment. 34 The best proxy for movements in employment is the aggregate mileage of passenger trains and freight trains. Short-run employment fluctuations are likely to have been less than proportional to those in train mileage, because of the fixed component of operating the railway network. We generate an employment series using a variant of equation 3, including aggregate train mileage instead of raw-material consumption, and setting y= O.4. 35 We set a= 0.015 and /?= 0.67, which gives an unemployment series with relatively mild fluctuations, as might be expected, with an average unemployment rate of 2.5 percent.
The docks represent a classic example of casual employment. Given the methods of engagement, we assume that short-run fluctuations in dock and wharf employment were directly proportional to the total tonnage entered and cleared. As before, we set J3= 0.67 and we chose a value for tf of 0.075. This gives an average unemployment rate of 14.5 percent for 1870-1913. The average unemployment rate (determined by the parameter a) is bound to be somewhat arbitrary, because of the difficulty of gaining any order of magnitude for casual unemployment. Observers gave illustrative calculations by comparing the annual average daily numbers engaged at certain docks in London with the maximum numbers engaged in any week or day during the year.
36 Following this approach the average ratio of annual mean to maximum weekly employment on the London docks and wharves (excluding Tilbury) reported in the Labour Gazette for 1908-1913 is 86.7 percent, which suggests an average unemployment rate of 13.3 percent, as compared with 14.0 percent for the same years in our calculation.
General Unskilled Labor
The Board of Trade index is almost exclusively a measure of unemployment among skilled workers. Only a small share of unskilled workers were unionized, and few of these were in unions that provided unemployment benefits. Several contemporaries maintained that unemployment rates were significantly higher among unskilled workers, and especially general laborers, than among skilled workers. Beveridge maintained that the trade-union unemployment series needed to be supplemented by the returns of urban distress committees and by pauperism statistics. The returns of distress committees represented a lower stratum of workers than did the trade-union data, reflect-34 Data on expenditures per member on unemployment benefits are available for the Amalgamated Railway Servants from the early 1870s onwards. However, Bagwell (Railwaymen, p. 62) described the union's unemployment benefit scheme as "ill-defined," and the data were not used by the Board of Trade. This suggests that the benefit series is a poor proxy for movements in unemployment, so we chose not to use it. 35 ing unemployment among general laborers and the semiskilled; the data on pauperism represented "a third and still lower stratum of society."
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Mary MacKinnon has concluded from her study of poor-relief statistics that for the poorest decile of adult males the rate of able-bodied indoor pauperism provided "a much better indication of the state of the relevant labor markets" than did the trade-union unemployment series. Most ablebodied male inmates of workhouses were from the "bottom of the social hierarchy"; they applied for relief when their family incomes fell to the point where they could no longer subsist. While those in workhouses were a very small proportion of the adult male population, their numbers were very "responsive to indicators of general economic conditions."
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The returns of distress committees become available only in 1905 with the passage of the Unemployed Workmen Act, and therefore cannot be included in our unemployment series.
39 Poor relief data, however, are available for the entire period 1870-1913; hence we use time-series data for male ablebodied indoor paupers as a share of the male population aged 15-64 to construct an unemployment series for general unskilled laborers. 40 In order to turn the pauperism series into an unemployment series, it was necessary to benchmark the unemployment rate for some year. The lack of data means that our estimate of the level of unemployment at any point in time will be somewhat arbitrary. However, one can gain an idea of the relationship between unemployment rates for skilled and unskilled workers by examining data for the interwar period. Mark Thomas has calculated that in 1931 the unemployment rate for skilled and semiskilled manual workers was 12.0 percent, while for unskilled manual workers it was 21.5 percent.
41 That is, the unemployment rate for unskilled workers was nearly 80 percent higher than that for skilled and semiskilled workers. We benchmarked the unemployment rate at 5.0 percent in 1875, the year in which male indoor pauperism was at a minimum, on the assumption that unemployment among general laborers remained reasonably high even during boom periods. This 37 Beveridge, Unemployment, pp. 16,21. 38 MacKinnon, "Poor Law Policy," pp. 305,330-34. 39 Data exist from 1905/06 for the number of workers assisted by distress committees, but it is not possible to determine the relevant labor force in order to construct an unemployment rate. Moreover, the number of distress committees for which data are available changed over time. Harris {Unemploy-ment and Politics, p. 377) reports that the numbers relieved per 1,000 population in areas covered by distress committees increased from 1.7 in 1905/06 to 3.1 in 1908/09, then declined to 1.0 in 1912/13. The trend is similar to that obtained from the poor law data, although the magnitude of fluctuations in numbers assisted is much larger for the distress-committee data.
40 For 1891-1913 we used data for able-bodied men "in health" relieved in workhouses, as a percentage of males aged 15-64. For 1870-1890 we use data for the total number of able-bodied male paupers as a share of males aged 15-64. Both series are reported in MacKinnon, "Poor Law Policy," pp. 306-07. Workers attached a stigma to applying for indoor relief, but those at the bottom of the income distribution were so poor that on average the lag between becoming unemployed and applying for relief must have been relatively short-certainly far less than one year. 41 Thomas, "Labour Market Structure," p. 123.
yields an average unemployment rate of 9.5 percent for 1870-1913, which gives a ratio of unskilled to skilled and semiskilled unemployment rates similar to that estimated by Thomas for the interwar period.
SECTORAL WEIGHTS
We now combine the sectoral unemployment series to form an aggregate series, using labor-force weights based on C. H. Lee's reworked census totals for males in industry. 42 We exclude agriculture and all services except transport from our index. Within the manufacturing sector, we exclude Lee's categories of food, drink and tobacco, chemicals and allied industries, coal and petroleum products, leather, leather goods and fur, and other manufacturing, because there are no unemployment data for these sectors. To better fit the trade groupings of our individual indices, we combined or adjusted some of Lee's sectors. We made these adjustments to Lee's sectoral laborforce estimates for each census year from 1861 to 1911, and interpolated between censuses to fill in the labor-force numbers for other years. Thus the weights assigned to the sectors included in our index change each year with changes in the labor force. We also calculated the weights excluding the sector "Other and Undefined." 43 The total number of workers employed in the sectors included in our index in 1871 was 4,335,900, i.e. 53 percent of Lee's total for the male labor force in Great Britain that year, and 75 percent of the number of males employed in manufacturing and transport. In 1911 the number of workers represented by our index was 7,321,000, i.e., 57 percent of Lee's total for the male labor force, and 75 percent of the total employed in manufacturing and transport.
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The sectoral weights for our index in 1871, 1891, and 1911 are reported in Table 2 42 Lee, British Regional Employment Statistics. 43 When general unskilled labor is included, it is given a weight reflecting half the number reported by Lee for "Other and Undefined." Thus the weight we give to general laborers averages 10 percent, consistent with MacKinnon's observation noted above. It is important to note that this weight reflects general unskilled labor rather than the segment of the unskilled which is classified to individual industries, where the unemployment rate is assumed to move with that of the relevant industry rather than with the general unskilled labor market. This assumption probably imparts some downward bias to the unemployment rates for individual industries, and this is reflected in the comparison made below with the unemployment-insurance data for the interwar years. 44 We constructed a rough estimate of the number of males employed in manufacturing and transport by subtracting the numbers in agriculture, insurance, banking, finance and business services, professional and scientific services, miscellaneous services, and public administration and defense from Lee's total for the male labor force. 
NEW BRITISH UNEMPLOYMENT SERIES, BY SECTOR, 1870-1913
Sources: See the text.
tors, followed by a slump in 1885/86 and another period of very low unemployment in 1889-1891. Patterns of unemployment are somewhat less similar across sectors after 1891. Engineering, shipbuilding, metals, and glass experienced a slump in 1893/94, and mining slumped badly a few years later, in 1896/97. Other sectors experienced less serious slumps in the mid 1890s, and in woodworking and carriage and wagon unemployment remained low throughout the decade. The building trades had very low unemployment rates in 1896-1900, then slumped from 1904 to 1910: during this period the unemployment rate never fell below 8.2 percent. Shipbuilding experienced double-digit unemployment in 1903-1905 and again in 1908-1910 . Metals, engineering, and woodworking also slumped badly in 1908/09. On the other hand, unemployment in mining was relatively low in 1907-1910. Our estimated unemployment series for general unskilled laborers is presented in Figure 2 . The series follows the same cyclical pattern as did the other sectoral series. Unlike the other sectors, however, unemployment among unskilled laborers increased sharply over time-the unemployment rate was below 10 percent in every year from 1870 to 1892, then above 10 percent in all but four years from 1893-1913. For comparison purposes, Figure 2 also presents an unemployment series constructed using vagrancy data. 47 Vagrants typically were adult males under age 60. While some tramps were not really in search of work and therefore should not be counted as unemployed, the number of vagrants increased during downturns and declined during booms, suggesting that a significant share were in fact unemployed men "forced to migrate in search of work."
48 Figure 2 shows that the unemployment series constructed using vagrancy data is quite similar to that constructed using data for male able-bodied indoor paupers. These series indicate that employment opportunities for casual and general laborers deteriorated-both absolutely and relative to those of skilled workersduring the last two decades before the First World War.
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The first column of Table 3 presents average unemployment rates for each of the 13 sectors in our series. For mining and textiles, estimates are given both including and excluding employment loss from short-time work. Average unemployment rates differed significantly across sectors. When short 
UNEMPLOYMENT RATE OF BRITISH UNSKILLED LABOR, 1870-1913
time is taken into account, unemployment was highest in mining, general unskilled labor, and shipbuilding. Unemployment was lowest in woodworking, printing and bookbinding, clothing, and carriage and wagon.
50 Table 3 also compares average unemployment rates for 1870-1891 and 1892-1913 for each sector. Unemployment rates declined over time for three sectors, increased for nine, and remained roughly constant for one. The largest increases were in general unskilled labor, printing and bookbinding, and shipbuilding. We construct four versions of our aggregate unemployment index, including and excluding employment loss from short-time work in mining and textiles, and including and excluding our measure of unemployment for unskilled general laborers. The annual time series for these four versions of the index, along with Feinstein's version of the Board of Trade index, are reported in Table 4 , and are summarized in Table 5 . The 50 The Board of Trade reported unemployment rates for certain sectors of the labor force beginning in 1888. For the engineering, shipbuilding, and metal trades, the average unemployment rate for 1888-1913 is 5.9 percent in both the Board of Trade series and in our series. For the building trades, the average rate is 4.8 percent in the Board of Trade series, and 5.4 percent in our series. For printing and bookbinding the average rate is 4.3 percent in the board's series, and 4.6 percent in our series. For woodworking and furnishing, the average rate is 3.9 percent in the board's series, and 3.6 percent in our series. 
COMPARABILITY WITH POSTWAR DATA
While our new index is a reasonable indicator of unemployment in the industrial sector, it still covers only a little over half the labor force. It is therefore not directly comparable with measures of unemployment for later years, derived from unemployment insurance (UI) and other sources. We need to make two further adjustments to obtain greater comparability with later periods: first, an adjustment for the difference between unemployment rates measured from union and other sources and those measured for the same sectors by the UI system, and second, an adjustment from the sectors included in our prewar index to the whole economy.
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First we constructed a consistent unemployment series for 1920-1999. For this period the unemployment rate for all industries was defined as the average number unemployed during the year, divided by the midyear labor force (excluding the armed forces, employers, and the self-employed). As of 1968 our measure of employment is the official series for employees in employment (latterly called "employee jobs"), which is derived from the census of employment. 57 The official count of unemployment (now called the claimant count) has been the subject of numerous changes in the way the statistics are reported and in the rules governing eligibility for benefit. These revisions have progressively (and deliberately) reduced the claimant count since the 1970s. In order to maintain consistency, we have made a series of proportional adjustments to the claimant counts to correct for alterations in the method of counting the unemployed.
58 As a result of these cumulative adjustments, our estimate of the numbers unemployed in 1999 is 16 percent higher than the current claimant count.
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In order to assess the relationship between unemployment in the sectors covered by our pre-1914 index and the broader measure of unemployment after 1919, we construct an industrial unemployment rate for 1923-1939 and 1948-1971 covering only these sectors, using the unemployment insurance data.
60 For these years, we regressed the overall unemployment rate (£/), as derived above, on this narrower index (UN) and a dummy variable for the general strike of 1926 (GS), with the following result (^-statistics in parentheses) 56 Feinstein, National Income, table 58, p. T128. 57 This is taken from Office of National Statistics, Economic Trends, p. 158. The difference between employee jobs and insured employment is negligible for 1968, and so no adjustment was made to link the two. 58 These adjustments are based on the estimates of the effects on the claimant count of major changes in the administrative rules, as given in the Dept. of Employment's Employment Gazette (1990, p. 608). They reflect changes that alter the status of individuals in the count without changing their labor-market status. We made these adjustments only where they were estimated to have altered the count by more than 20,000. These (cumulative) adjustments were made beginning in 1983, 1984, 1986, and 1989 . 59 We The estimates indicate that the aggregate index varies less than proportionally with the narrower "industrial" index, and will be lower than the narrower index when the latter exceeds 3.3 percent. The very close fit suggests that the equation can be used with some confidence to adjust the pre-1914 unemployment rate series to an economywide basis. However, an additional adjustment must be made for the difference between UI unemployment and trade-union unemployment in the trades covered by our prewar index. Trade-union unemployment data are available for only a few years in the early 1920s, but a comparison over five quarters from June 1923 to June 1924 indicates that UI unemployment was higher than union unemployment in these sectors. This comparison suggests that the prewar series should be inflated by 21.2 percent before applying the equation estimated above. 61 Having applied these adjustments to the index that includes short time and general unskilled labor, we have an unemployment series which is as comparable as possible for the whole period .
The new economywide unemployment series is reported in Table 6 . The average unemployment rate for 1870-1913 is 5.8 percent, lower than our estimated industrial unemployment rate of 6.6 percent, but still higher than the Board of Trade's estimated unemployment rate of 4.5 percent. 62 The 61 This comparison is made for an aggregate that covers all our prewar sectors except transport. Over the five quarters June 1923 to June 1924, the weighted average unemployment rate was 11.44 percent among the insured, and 7.17 percent among unionists in these sectors. As might be expected, the differences are especially large in trades such as textiles and mining, where short time was reflected in the UI data but not in the union data, but it was relatively small for engineering, shipbuilding, and metals. To some degree, this is allowed for in the prewar index that includes short time and the unskilled. For 1870 to 1913 our index including short time and unskilled labor averages 6.61 percent, as compared to 5.02 percent when these are excluded. We therefore adjust the series that includes short time and unskilled general labor by (11.44/7.17) • (5.02 /6.61) = 1.212 to make it comparable with the UI figures for the same industries. This upward adjustment reflects the more comprehensive coverage of the UI statistics, especially among the unskilled and semiskilled, as well as temporary layoffs in sectors for which we have made no adjustment in the pre-1914 estimates.
62 By using the estimated coefficients from the regression for 1923-1971 to construct an economywide unemployment rate for 1870-1913, we essentially assume that the structure of the economy did not change over the period. In fact, the share of the workforce employed in industry declined from 55.4 percent in 1891 to 50.4 percent in 1951, and the share employed in services increased from 32.9 percent to 44.6 percent. To get an idea of the extent of bias resulting from the assumption of no structural change, we calculated the implied average nonindustrial unemployment rate for 1870-1913 using postwar weights for industry and nonindustry, and then recalculated the average economywide unemployment rates for 1870-1913, using the average industrial and nonindustrial unemployment rates and pre-1914 weights. The calculation suggests that, if structural changes are taken into account, the average economywide unemployment rate for 1870-1913 would have been 6.0 percent, rather than our estimated 5.8 percent. Thus, our assumption of no structural change creates a downward bias in our estimated unemployment rate of about 0.3 percent. There is a possible additional bias caused by the fact that the makeup of the nonindustrial sector changed over time, as employment in services increased and economywide unemployment rate is lower than the industrial rate because it includes services and agriculture, two relatively low-unemployment sectors. The inclusion of services and agriculture also reduces the volatility of unemployment. Over the period 1870-1913 the standard deviation of the employment in agriculture declined. We have no way of measuring this bias, but we believe that it was small, given that both agriculture and services were low-unemployment sectors. economywide unemployment rate is 1.61 and the coefficient of variation is 0.28-barely half that of the Board of Trade index.
UNEMPLOYMENT IN FIVE ECONOMIC ERAS
In order to facilitate interpretation of these aggregate findings, we divided the data for 1870-1999 into five periods corresponding to distinct eras in British history. Summary statistics for each era are reported in Table 7 . From 1920 to the present there have been three distinct unemployment regimes: the interwar period, the golden age of , and the post-1973 period. The high level of interwar unemployment was almost matched by that after 1973. By comparison the "golden age" stands out as a time of extraordinarily low unemployment. Including the pre-1914 periods further underscores the exceptional performance of the labor market from 1946 to 1973. The years before 1914 fall squarely halfway between the extremes of average unemployment rates in the different eras since 1920. Table 7 shows that the standard deviations of unemployment rates are generally higher when the means are higher. As a result, the coefficients of variation are more consistent across these different eras. In terms of relative volatility, the period 1892-1913 was the most stable, followed by the golden age of 1946-1973, while the years 1870-1891 exhibit volatility similar to that of the interwar period. It is sobering to see that in terms of both absolute and relative volatility, the most recent era has been the least stable of all.
The results of our revisions to pre-1914 unemployment statistics parallel those made by Romer and Weir for the United States, who found that the American labor market was less volatile before 1914 than the earlier unemployment estimates by Stanley Lebergott suggested. 63 Our economywide average unemployment rate for 1890-1913 is 6.0 percent-a shade higher than Weir's estimate of 5.7 percent for the U.S. civilian unemployment rate. The coefficient of variation of U.S. unemployment is 0.35 for Weir's series, as compared with 0.64 for Lebergott's series. Similarly, our economywide series gives a coefficient of variation of 0.21 for 1890-1913, as compared with 0.42 for the Board of Trade index. In both cases the new estimates suggest a level of volatility little more than half that of the old estimates. In the interwar period the level and volatility of unemployment was significantly higher in both countries than in the preceding era. But here the similarities end. In the postwar "golden age" U.K. unemployment was strikingly lower than in 1890-1913, while in the United States it was lower by less than one percentage point at 4.8 percent. From 1974 to 1990 U.S. unemployment averaged 7.0 percent, compared with 9.1 percent in the United Kingdom. In this post-golden age era, the absolute and relative volatility of 
CONCLUSION
For over a century, contemporaries and historians have expressed reservations about the trade-union unemployment index for 1860-1913 constructed by the Labour Department of the Board of Trade. Despite these criticisms, only a few minor adjustments have been made to the index. In this study we have derived a new index of industrial unemployment that meets some of these criticisms. Our index uses labor-force weights and adds additional sectors that are inadequately represented in the existing index. We also make allowances for short-time working in the sectors most affected by it, and for general unskilled labor. The resulting index suggests a higher mean unemployment rate, but lower volatility of unemployment, than does the Board of Trade index.
We also have adjusted our pre-1914 index to an economywide basis and constructed an index that, as far as possible, is consistent over the 130 years up to the present. On this basis our mean unemployment rate is lower than that for the industrial sector alone, but it remains higher than that of the Board of Trade. The effect of these adjustments is to further reduce the volatility of unemployment before the First World War. Our long-run index highlights the sharp differences in the means and in the absolute volatility of unemployment in different eras of British labor-market history. Explaining these differences is a task we shall pursue in the future.
Appendix: Data Sources for Series Constructed Using Trade Union Data
In what follows the methods of construction of unemployment series are briefly described for each sector. The (fixed) weights assigned to each union within the sector are also reported. 
